Guest Editorial
BMI/BCI topics cover many disciplines related to several IEEE societies. The resulting devices and algorithms translate physiological activity into machine control, which can be used to restore or enhance, either partially or completely, human perception or sensory-motor function. The multidisciplinary nature of BMI/BCI has made it one of the most dynamic and interesting topics in the IEEE society. The implementation of a complete BMI/BCI offers many circuits and systems design challenges, which include neural and chemical sensors, signal processing activities, low-power and low-voltage circuits, wireless transmission, harvesting energy, material sciences, and biocompatibility issues. The research community is now especially focused on the implementation of wireless sensors and biosignal processing.
The CASFEST workshop as well as this JETCAS special issue are led by the IEEE Circuits and Systems Society and organized jointly with the IEEE Engineering in Medicine and Biology Society (EMBS) and the IEEE Systems, Man and Cybernetics Society (SMCS). The CASFEST event attracted 18 submissions and six invited speakers, while the Call for Papers to publish the present special issue attracted more than 80 full paper submissions.
The selected papers reflect continuing trends toward higher levels of circuits and systems techniques covering a wide variety of subjects within the analog and RF integrated circuits and signal processing fields, ranging from basic analog building blocks to system applications in several related domains such as telecommunications and biomedical technology.
The major areas of circuits and systems, covering the present BMI/BCI special issue, drew submissions from several countries spanning the globe. Among the submitted contributions, a preselection of 40 papers was completed, and finally 19 contributions were selected by the reviewers and have been accepted for publication in this special issue. These selected contributions cover a variety of BMIs/BCIs and include: 1) monitoring and data recording methods, 2) spike-based detection techniques, 3) adaptive/automatic biosignal processing Digital Object Identifier 10.1109 /JETCAS.2012 approaches, 4) bioamplifiers implementation and validation, 5) ambulatory/implantable electronics, 6) electronics for brain science, and vision-based interfaces, 7) electrical stimulation, and 8) experimental and clinical case studies.
The paper review process for this interdisciplinary topic involved multiple societies within the IEEE and required the cooperation of international experts. Selecting only 19 manuscripts out of 82 submitted papers was a difficult and critical task. We strived to assemble a comprehensive overview of the best papers covering the circuits and systems aspects of BMI/BCI. We are very much indebted to the leadership of our respective IEEE societies for their invaluable support to make this joint JETCAS special issue happen. We wish to thank our co-researchers from all around the world for choosing to submit their contributions to this BMI/ special issue for publication. Due to their many and important contributions, we managed to edit an issue of high scientific quality. In fact, it has been gratifying to learn more about the advances in this emerging field. We would like to thank the numerous volunteers that helped review the submitted manuscripts. We wish to thank Gianluca Setti, José del R. Millán, and Bin He, the presidents of the three IEEE societies at the time of the BMI/ CASFEST workshop, and the JETCAS board for giving us the opportunity to organize this joint prestigious IEEE CASFEST event and to lead this JETCAS special issue. We also wish to express our deepest gratitude for the efforts of the CASS personnel. This special issue is only possible with their expert help.
